We discuss a theoretical model for the early evolution of massive star clusters and confront it with the ALMA, radio and infrared observations of the young stellar cluster highly obscured by the molecular cloud D1 in the nearby dwarf spheroidal galaxy NGC 5253. We show that a large turbulent pressure in the central zones of D1 cluster may cause individual wind-blown bubbles to reach pressure confinement before encountering their neighbors. In this case stellar winds are added to the hot shocked wind pockets of gas around individual massive stars that leads them to meet and produce a cluster wind in time-scales less than 10 5 yrs. In order to inhibit the possibility of cloud dispersal, or the early negative star formation feedback, one should account for mass loading that may come, for example, from pre-main sequence (PMS) low-mass stars through photo-evaporation of their proto-stellar disks. Mass loading at a rate in excess of 8×10 −9 M ⊙ yr −1 per each PMS star is required to extend the hidden star cluster phase in this particular cluster. In this regime, the parental cloud remains relatively unperturbed, while pockets of molecular, photoionized and hot gas coexist within the star forming region. Nevertheless, the most likely scenario for cloud D1 and its embedded cluster is that the hot shocked winds around individual massive stars should merge at an age of a few millions of years when the PMS star proto-stellar disks vanish and mass loading ceases that allows a cluster to form a global wind.
INTRODUCTION
Most stars form in clusters. However only a small fraction of these clusters survives for a long time (Gyrs) as globular clusters (GCs) (see Portegies Zwart et al. 2010) . It was suggested that most massive young stellar clusters observed in our local group of galaxies may constitute present-day protoglobular clusters (Elmegreen & Efremov 1997) . However so far it is not clear if multiple stellar populations with peculiar chemical patterns (e.g. Lee et al. 1999; Bedin et al. 2004; Marino et al. 2008; Carretta et al. 2009; Renzini et al. 2015) are formed in present-day massive clusters as it occurred long ago in globular clusters or in this respect present-day and globular cluster populations are different and thus star formation deeply depends on their environment conditions. There are two major scenarios of how star formation proceeds in star cluster progenitor clouds (e.g. region (the process, which is usually referred as a negative star formation feedback) and the young cluster emerging in the UV and visible line regimes.
The impact of negative stellar feedback on the parental molecular cloud is crucial as the residual gas contributes significantly to the gravitational field of star forming clouds and its rapid expulsion promotes cluster dissolution in a short time-scale (infant mortality, see Boily & Kroupa 2003; Baumgardt & Kroupa 2007; Portegies Zwart et al. 2010) that does not allow the long-lived, proto-globular clusters to form.
Some observations strongly support this scenario. For example, Bastian et al. (2014) ; Bastian & Lardo (2015) were unable to find any significant amount of residual gas in their sample of young massive clusters and concluded that even high-mass clusters expel the natal gas within a few Myrs after their formation. High resolution survey of the molecular gas distribution around star forming regions in Large Magellanic Cloud led Seale et al. (2012) to conclude that young clusters destroy their natal molecular clouds on a time-scale of at least a few times 10 5 yr. This conclusion strongly restricts scenarios for globular and bound clusters formation.
However, recent observations of nearby galaxies in infrared, millimeter and radio wavelengths revealed an obscured mode of star formation in such galaxies as SBS 0335-052 (Thuan et al. 1999) , He 2-10 (Vacca et al. 2002) , NGC 2366 (Oey et al. 2017 ) and NGC 5253 (Turner et al. 2015; Beck 2015; Turner et al. 2017; Cohen et al. 2018) . The extension of the hidden star cluster phase is also required in some models of the multiple stellar generations formation in globular clusters (e.g. Kim & Lee 2018; Tenorio-Tagle et al. 2019) .
Thus, the current understanding of the physical processes involved in different star cluster formation scenarios remains incomplete. The disruption of natal gas clouds by stellar winds and the residual gas expulsion at early stages of the star cluster assembling, the characteristic time-scale for the global star cluster wind development and mechanisms which may suppress or delay the progenitor cloud disruption are still between the intensively debated problems (see Krause et al. 2012; Calura et al. 2015; Tenorio-Tagle et al. 2015; Krause et al. 2016; Silich & Tenorio-Tagle 2017 Wünsch et al. 2017; Szécsi & Wünsch 2019) .
Recent hydrodynamical simulations of gas-rich galaxies merging allowed one to model star cluster formation down to 4 M⊙ and 0.1pc space resolution (Lahén et al. 2019 (Lahén et al. , 2020 . However, the disruptive effects of massive star winds on the star forming cloud and the impact of low mass star outflows on the gas dynamics are still beyond the scope of these simulations. Silich & Tenorio-Tagle (2017 discussed the interplay among young massive stars and the residual gas in young stellar clusters semi-analytically that allowed them to study stellar winds dynamics at much smaller scales. They concluded that in compact and massive star-forming clouds wind-driven shells around individual massive stars may stall before merging and hot shocked winds may be pressure confined due to a high intra-cloud gas pressure and strong radiative cooling. This suppresses star cluster winds and prevents the residual gas expulsion from the star-forming cloud. However, the model predictions are sensitive to the star cluster size, which is the "hardest parameter to measure in extragalactic sources" (Beck 2015) . Therefore, one has to confront model predictions with observations of young stellar clusters in nearby galaxies provided with an extreme spatial resolution.
Probably, the best example of such a cluster is a young stellar cluster in the nearby dwarf spheroidal galaxy NGC 5253 which is deeply embedded into a dense molecular cloud D1 and coincides with an extremely bright in radio and IR wavebands supernebula (Turner et al. 2000; Turner & Beck 2004; Gorjian et al. 2001; Alonso-Herrero et al. 2004; Beck 2015) . The NGC 5253 radio continuum is almost entirely thermal (Beck et al. 1996) that indicates the youth of NGC 5253 clusters, unless their most massive stars collapsed directly into black holes without exploding as supernovae (e.g. Adams et al. 2017a,b; Mirabel 2017a,b) .
The supernebula is very compact, with ∼ 0 " .1 FWHM that corresponds to ≈ 1.9 pc at the distance of 3.8 Mpc adopted to NGC 5253 and extremely bright, accounting for about 1/2 of the entire galaxy IR luminosity (Gorjian et al. 2001) . It is located in the center of a compact (∼ 0 " .3 FWHM) molecular cloud (D1) with a virial mass within RD1 = 2.8 pc of ≈ 2.5 × 10 5 M⊙ (Turner et al. 2015 (Turner et al. , 2017 . Turner et al. (2000) ; Gorjian et al. (2001) ; Beck (2015) argued that the supernebula is excited by a young massive cluster still enshrouded by the parental molecular cloud D. The age of the cluster inferred by different authors falls in the range of 1Myr -3.5Myr (see Alonso-Herrero et al. 2004; Monreal-Ibero et al. 2010; Calzetti et al. 2015; Smith et al. 2016) . This system offers an excellent opportunity to study the early stages of star cluster formation. Silich & Tenorio-Tagle (2017) compared this cluster and star-forming cloud with their model and found that individual wind-driven shells cannot merge in this case. However, at that time high resolution ALMA observation of NGC 5253 were still not available. New observation with about 10 times better spatial resolution (Turner et al. 2017 ) revealed that cloud D, which was previously identified as a star-forming cloud is actually composed of several molecular clouds and that cloud D1 associated with the radio/infrared supernebula is much less massive and more compact than cloud D previously considered as a parental cloud for the enshrouded cluster. The molecular gas mass in D1 is very uncertain due to the high CO excitation, but is unlikely to exceed 35% of the cloud virial mass (Turner et al. 2017 ). Hereafter we adopt that in the central zone of cloud D1 with radius 2.8 pc gas and stars contribute 35% and 65% to the virial mass: Mg(RD1) = 8.75 × 10 4 M⊙ and M⋆(RD1) = 1.625 × 10 5 M⊙, respectively.
The comparison of the Silich & Tenorio-Tagle (2018) model predictions with new observations led to conclude that wind-driven shells stall, but parcels of hot shocked winds around individual stars should merge to form a global wind in a short time-scale (less than 10 5 years, see equations A8 and A9 in Silich & Tenorio-Tagle 2018) while ALMA observations clearly indicate that molecular gas in cloud D1 is relatively undisturbed. This led us to reexamine several physical processes not considered in the previous calculations and notice that mass loading from pre-main sequence (PMS) stars may prevent the pockets of hot shocked gas around individual massive stars from merging and thus sup-press/delay the global star cluster wind development and the residual gas expulsion from young star-forming systems.
The paper is organized as follows. The model adopted for the residual molecular gas and stellar density distribution, the expected number of low mass PMS stars and their mass loss rates are discussed in Section 2. The gas dynamics in the shocked wind zones is discussed in Section 3. Here relevant hydrodynamic equations are formulated, different hydrodynamic regimes and the role of PMS stars are discussed. In this section we also discuss the hot gas volume filling factor, the ionized gas mass in the central zone of cloud D1 and model uncertainties and simplifications. The expected cloud D1 evolution is discussed in Section 4. Our major results and conclusions are summarized in Section 5.
MODEL SETUP

The star-forming molecular cloud D1
Molecular cloud D1 and the associated radio and IR supernebula parameters are derived from Gaussian fits to the CO, radio and IR integrated intensity maps and expressed in terms of FWHM (see Turner et al. 2000; Gorjian et al. 2001; Turner et al. 2015 Turner et al. , 2017 . The molecular gas distribution in a "Firecracker" molecular cloud in Antennae galaxies, a potential site to form a massive star cluster, can also be fit by a Gaussian profile (Finn et al. 2019) . Therefore hereafter a Gaussian distribution for the residual gas and recently formed stars, which likely excite the radio and IR supernebula, is adopted. As the FWHMs for CO and radio/IR sources are different, we assume that the molecular gas has a shallower radial density profile than the stellar mass distribution (core radii a = F W HMCO/2.355 ≈ 2.4 pc and b = F W HM Radio/IR /2.355 ≈ 0.8 pc for the molecular gas and stars, respectively). This agrees with the comparison of Walker et al. (2016) between the distribution of stars in young stellar clusters and the distribution of gas in the proto-cluster molecular clouds. The gas, the stellar mass distribution and the number of stars per unit volume as a function of distance from the molecular cloud center then are:
(2)
where Mtot is the total (stars and gas) mass of the starforming cloud, Nstar is the total number of stars and ǫ is the global star formation efficiency. The gas (Mg(r)) and stellar (M⋆(r)) mass and the number of stars (Nstar(r)) enclosed within a sphere of radius r are:
where erf (r) is the error function. The total mass of the cloud and the global star formation efficiency are determined by means of the masses Mg(RD1) and M⋆(RD1), radius RD1 and the gas and stellar density distribution core radii a and b:
Equations (7) and (8) together with RD1, Mg(RD1) and M⋆(RD1) obtained by Turner et al. (2017) give Mtot = 4.64 × 10 5 M⊙ and ǫ = 0.35. The pressure profile in such a cloud is determined by the equation of the hydrostatic equilibrium (Calura et al. 2015) :
where G is the gravitational constant and M (r) = Mg(r) + M⋆(r) is the total mass enclosed within a sphere of radius r. Numerical integration of equation (9) from a large radius where the gas pressure is negligible towards the center determines the gas pressure Pg(r) at different distances from the molecular cloud center. As in molecular clouds the gas pressure is dominated by turbulence (e.g. Elmegreen & Efremov 1997; Elmegreen 2017; Johnson et al. 2015) , equation (9) also allows one to obtain the gas one-dimensional velocity dispersion σ 2 (r) = Pg(r)/ρg(r) (Smith & Gallagher 2001) . The distribution of the gas density, pressure and velocity dispersion in a Gaussian star-forming cloud with a total mass Mtot = 4.64 × 10 5 M⊙ global star formation efficiency ǫ = 0.35 and the gas and stellar mass distribution core radii a = 2.4pc and b = 0.8pc, is shown in Fig. 1 . Following Starburst99 synthetic model we assume that in a young stellar cluster with a standard Kroupa initial mass function (IMF) the number of single massive (M > 8 M⊙) stars Nmass scales with the star cluster mass as Nmass ≈ 10 4 (M⋆/10 6 M⊙).
The half distance X between neighboring massive stars at different distances from the star cluster center then is:
Massive stars mechanical luminosities and mass loss rates
Hereafter it is assumed that all massive stars are identical. The representative star mechanical power L0, mass loss and Lyman continuum ratesṀ0 and Q0 are then obtained by means of Starburst99 version 7 synthetic model (Leitherer et al. 1999) . Fig. 2 presents the time evolution of these quantities in the case of a standard Kroupa IMF, Z = 0.2Z⊙ and the Padova stellar evolutionary tracks that include AGB stars. The representative stellar wind terminal speed falls in the range of 2600km s −1 -2900km s −1 .
Pre-main sequence stars and their mass loss rates
The number of PMS low mass (M ≤ 3 M⊙) stars can be also scaled with the star cluster mass (see Appendix A):
NP M S ≈ 1.5 × 10 6 (M⋆/10 6 M⊙).
This implies that in young stellar clusters more than 100 low mass PMS stars are located in the r ≤ X region around each massive star. These stars have proto-stellar disks which lose mass continuously due to different processes, such as slow winds driven by the inward accretion flows (Appenzeller & Mundt 1989; Hartmann & Bae 2018) or proto-stellar disk heating by the central low mass star X-ray emission (Ercolano et al. 2008; Drake et al. 2009; Owen et al. 2011) , magnetically collimated, centrifugally launched jets, Herbig-Haro objects (see Bally et al. 2007; Coffey et al. 2008; Frank et al. 2014; Nisini et al. 2018 , and references therein). However, it is likely that in young, compact clusters, where distances between massive and low mass stars are small, photoevaporation of proto-stellar disks by the neighboring massive star UV radiation dominates over the other mass-loss mechanisms (Johnstone et al. 1998; Störzer & Hollenbach 1999; Richling & Yorke 2000) . The proto-stellar disk mass-loss rates depend on many parameters, such as proto-stellar disk orientation, mass, distance to the massive star, UV radiation intensity and in different observations and models fall into a wide range from 10 −9 M⊙ yr −1 to 10 −6 M⊙ yr −1 . Analysis of pre-main sequence stellar populations in a number of stellar clusters shows that the proto-stellar disk fraction in the youngest star clusters exceeds 80%, but it decreases with the star cluster age in a relatively short time-scale of ∼ 3 Myr (Haisch et al. 2001; Lada & Lada 2003; Fedele et al. 2010) .
SUBSONIC SHOCKED WIND ZONES AROUND INDIVIDUAL MASSIVE STARS
In massive and compact young stellar clusters wind-driven shells around individual stars stall before merging with their neighbors (Silich & Tenorio-Tagle 2017) and disperse into a high pressure, turbulent intra-cloud medium. However, the hot shocked wind zones around massive stars continue to grow as their central stars supply mass and energy for a much longer time. Such hot blobs filled with shocked stellar wind gas grow in the subsonic regime until they merge with their neighbors or reach their cooling radii (Silich & Tenorio-Tagle 2018) . In such shocked wind zones the reverse shock radius RRS is determined by the equation:
where V∞ = (2L0/Ṁ0) 1/2 is the stellar wind terminal speed (see section 2.2) and the stellar wind ram pressure Pram is determined by the condition that the gas pressure at the edge of the shocked wind zone is equal to the turbulent pressure in the ambient medium. In massive and compact starforming molecular clouds the reverse shock radii RRS are small due to a large intra-cluster gas pressure. This leads to a large shocked gas density. In addition, at early stages of evolution shocked winds could be mass-loaded via photoevaporation of PMS star proto-stellar disks. This would enhance the shocked gas density and boosts cooling rates in the shocked wind zones. Thus a large intra-cluster gas pressure and mass loading may result in catastrophic shocked gas cooling at distances which are smaller than the halfdistance between neighboring massive stars. In this regime shocked winds do not merge and pockets of hot gas remain immersed into cold, dense residual gas. Under such conditions, star clusters do not form a global wind and do not expel the leftover gas into the ambient ISM. Fig. 3 illustrates the two regimes. In the catastrophic cooling regime (panel a) shocked mass-loaded winds around individual massive stars cool before merging with their neighbors, whereas in the lower pressure and less mass-loaded environments the neighboring shocked winds merge (panel b in Fig. 3) , fill in the cluster volume with a hot gas and expel the residual gas into the ambient ISM. In the catastrophic cooling regime the hot, the ionized and the molecular gas components live together, but as shown below, the ionized gas occupies only a small fraction of the star cluster volume whereas the size of the hot shocked wind zones around individual massive stars and thus the hot component volume filling factor grows as the star cluster ages.
Main equations
The distribution of the gas temperature, density and pressure in the subsonic shocked wind zones around individual massive stars is determined by the steady state, spherically symmetric hydrodynamic equations which include mass loading by PMS stars as a source term. As the number of low mass PMS stars around each massive star is large, we assume that mass loading is smoothly distributed inside shocked wind zones and normalize it to the number of PMS. The mass loading rate per unit space volume qm then is:
whereṀP M S is the average mass loss rate per each PMS disk and nP M S is the number of PMS stars per unit volume determined by equation (3) with Nstar = NP M S .ṀP M S is a free parameter of the model and is assumed to be constant. The set of the hydrodynamic equations which accounts for the mass loading and the shocked gas cooling then is (e.g. Silich et al. 2004 ):
where u, ρ and P are the gas velocity, density and thermal pressure in the shocked gas region, r is the distance from the central massive star, qm is the mass loading rate. Q = nineΛ(T, Z) is the cooling rate, Λ(T, Z) is the Raymond et al. (1976) cooling function, ni ≈ ne are the ion and electron number densities in the hot shocked wind blobs and Z is the stellar wind metallicity. One can integrate equation (15) and present the set of equations (15)-(17) in a form suitable for the numerical integration:
whereṀ0 is the central massive star mass loss rate, RRS is the reverse shock radius and c 2 = γP/ρ is the sound speed in the shocked wind plasma. The temperature of the shocked wind is T = µic 2 /γk, where µi = 14/23mH is the mean mass per particle in the completely ionized gas with 1 helium atom per each 10 hydrogen atoms, mH is the mass of the hydrogen atom and k is the Boltzmann constant. The set of equations (18) -(20) is integrated numerically outwards from the reverse shock position. The initial conditions for the numerical integration (the values of the shocked wind density, ρsw, temperature, Tsw, and pressure, Psw behind the reverse shock) are determined by the Rankine-Hugoniot conditions at the reverse shock (see Silich & Tenorio-Tagle 2018) . . The temperature and density distribution around a single massive star located in the star cluster center. Panels a and b present the temperature and density distributions in the case with and without mass loading (solid and dashed lines, respectively). Dotted vertical lines show, from the left to the right, the reverse shock position and the half distance between neighboring massive stars in the star cluster center, respectively. A mass loading rate of 5 × 10 −8 M ⊙ yr −1 per each PMS star was adopted in the mass loading model.
Impact of mass loading
The distributions of the gas temperature and density within the hot blob around a representative 1 Myr old massive star located in the star cluster center are shown in Fig. 4 . The cases without and with mass loading (dashed and solid lines, respectively) show very different results. Mass loading affects the temperature and density distributions around individual massive stars significantly. In the model without mass loading the shocked wind gas does not cool and neighboring hot blobs merge to form a star cluster wind, whereas in the model with mass loading the shocked gas cools before merging at R cool < X which prevents the expulsion of the reinserted and the residual gas from the cluster. In order to determine if a star cluster could form a global wind or the global wind is suppressed, one should compare the cooling radii R cool with the half distance X between neighboring massive stars. Fig. 5 shows how the R cool /X ratio changes with distance from a 1 Myr old star cluster center if the mass loading rate per each PMS star isṀP M S = Figure 5 . The R cool /X ratio as a function of the distance to the star cluster center. The same assumptions regarding the mass loading rate as those used in the previous section were adopted to calculate the R cool for massive stars located at different distances from the star cluster center.
5×10 −8 M⊙ yr −1 . It is almost constant in the central zone of the cluster, where most massive stars are concentrated, and decreases at larger radii. This implies that if in the center R cool < X, hot shocked blobs would not merge anywhere in the whole star cluster volume and the global star cluster wind would be suppressed.
The shocked gas cooling radius evolution in the star cluster center is shown in Fig. 6 . Here the cooling radii are normalized to the half-distance between neighboring massive stars and compared for models with different mass loading rates. The first model (thick dashed line) assumes a conservative mass loading rate ofṀP M S = 8 × 10 −9 M⊙ yr −1 per each pre-main sequence star located inside the hot blob. About six times larger mass loading rate,ṀP M S = 5 × 10 −8 M⊙ yr −1 , was selected in the other case (thick solid line). In the case with a lower mass loading rate subsonic hot shocked winds merge and then form a global star cluster wind. However, if the average mass loading rate per PMS star exceeds 8×10 −9 M⊙ yr −1 , hot shocked blobs may cool before merging. In this case the residual gas in the cluster remains for a while relatively undisturbed. The duration of this period is determined by the mass loading rate which in turn depends on the proto-stellar disks lifetime. The systematic survey for circumstellar disks in young stellar clusters indicates that the proto-stellar disk fraction decreases with the star cluster age and that about one-half of the stars within the cluster lose their disks within ∼ 3 Myr (see Haisch et al. 2001; Lada & Lada 2003; Fedele et al. 2010) . Therefore it is likely that in cloud D1 mass loading prevents the expulsion of the residual gas only for a few Myrs as during this time a significant number of proto-stellar disks vanishes and thus the mass loading rate in the shocked wind zones is reduced. This favors a suppressed negative stellar feedback scenario at a small cluster age and explains why the CO gas in this cluster remains relatively undisturbed. 
Hot gas volume filling factor
Calculating hot blobs cooling radii R cool (r) at different distances from the star cluster center, one can obtain the hot gas volume filling factor fX :
where nmass(r) is the massive star number density at different distances from the star cluster center and R is the radius of the star cluster volume over which the filling factor is calculated. As massive stars are concentrated towards the center of cloud D1, fX depends on radius R. fX calculated upon the assumption thatṀP M S = 5×10 −8 M⊙ yr −1 and R = 1 pc is shown in Fig. 7 . There the filling factor fX in the central zone of the cluster grows slowly from ∼ 0.3 at earliest stages of evolution to ∼ 0.5 at the age of 2 Myr. It enhances then rapidly due to the increasing stellar wind power (see panel a on Fig. 2) to approach unity at the age of about 2.4 Myr. Thus hot gas occupies a rather large fraction of the star cluster central zone even when a global star cluster wind is still suppressed. Grimes et al. (2005) detected a diffuse X-ray emission from the NGC 5253 star-forming region; however at the resolution of Chandra, this emission cannot be definitely associated with the D1 cluster.
The ionized gas distribution
Before shocked winds merge, Lyman continuum photons escape from the shocked wind zones and photoionize the residual gas between neighboring massive stars. Dust grains and recombining atoms absorb these photons and form ionized shells around each massive star. The ionized gas density distribution in such shells and the shell mass are determined by the set of equations (see Draine 2011; 
where n(r) is the ionized gas density, Q0 is the number of Lyman continuum photons emitted by the central star per second, Li and Ln are the central star luminosities in ionizing and non-ionizing photons, respectively, φ(r) is the fraction of the ionizing photons that reaches a surface with radius r and hν i = Li/Q0 is the ionizing photons mean energy. k and c are the Boltzmann constant and the speed of light, β2 = 2.59 × 10 −13 cm 3 s −1 is the recombination coefficient to all but the ground level, σ d is the effective dust absorption cross section per hydrogen atom, τ (r) is the dust optical depth and µa = 14/11mH is the mean mass per atom. Ti = 10 4 K is the ionized gas temperature and σ is the residual gas velocity dispersion, which depends on the massive star position inside the cluster (see panel c in Fig.2 ). Note that in addition to the ionized gas thermal pressure, equations (22-24) include the intra-cloud gas turbulent pressure. Following Draine (2011) we select the dust absorption cross section per hydrogen atom σ d = 10 −21 cm 2 as a standard value. Equations (22-24) are integrated from the cooling radius, where τ = 0 and φ = 1 outwards from the central star. The initial value of n is selected from the condition that the ionized gas pressure at the inner edge of the ionized shell is equal to the gas thermal pressure inside a hot shocked wind blob. Starburst99 determines the central star mechanical power, Li and Ln luminosities and the number of Lyman continuum photons Q0. The location of a massive star with respect to the cluster center determines the shocked gas pressure and thus the value of the cooling radius and the ionized gas density at the inner edge r = R cool of the ionized zone. This allows one to determine the ionized zone thickness and mass around each massive star. The Lyman continuum photon flux and the gas density distribution around a 1 Myr old massive star located in the star cluster center are shown in Fig. 8 . Here a step in the gas density distribution marks the edge of the HII region and is due to the different temperatures in the turbulent ionized (10 4 K) and turbulent molecular (300 K, see Turner et al. 2015 Turner et al. , 2017 gas components. Note that the ionized shell is thin and the ionized gas density is almost homogeneous, that implies a negligible impact of radiation pressure on the ionized shell structure.
Having masses of ionized shells around massive stars located at different distances to the star cluster center, one can obtain the total ionized gas mass MHII :
where nmass(r) and mHII(r) are the number of massive stars per unit volume and the ionized shell mass at different distances from the star cluster center and R is the radius of the star cluster volume over which the ionized gas mass is calculated. The ionized gas mass inside a 3 pc central zone of the cluster at different times calculated upon the assumption thatṀP M S = 5×10 −8 M⊙ yr −1 is shown in Fig. 9 . The ionized gas mass in the central zone of the cluster increases slowly until hot shocked winds start to merge. The ionized gas mass drops then as no neutral/molecular gas remains in the central zone of the cluster. Lyman continuum photons then escape from the central zone to ionize gas located at larger distances from the cloud center. Note that photoionization of proto-stellar disks depends on many factors, such as the disk size, orientation, distance to the massive star and was not considered in these calculations. D1 cluster is a very strong source of the infrared emission (Gorjian et al. 2001 ) whose spectral energy distribution (SED) presents a clear near-infrared excess (Alonso-Herrero et al. 2004 ). Here we asssume that ionized shells around massive stars are dusty and make use the theory of stochastic grain temperature fluctuations (Guhathakurta & Draine 1989; Martínez-González et al. 2016 , 2017 to obtain the infrared SED associated with these dusty ultracompact HII regions located in the central zone of the cluster. The model predicted cooling radii and the ionized shell masses together with the representative 1 Myr old massive star Starburst99 spectrum and the gas-to-dust mass ratio obtained by Turner et al. (2015) (GTD=47) were used as the input parameters for these calculations. It was also assumed that dust grains have a power-low size distribution ∼ a −3.5 with the lower and upper cutoff radii amin = 0.001µm and amax = 0.5µm, respectively, that carbonaceous and silicate grains have an equal mass proportion.
The integrated over a star cluster volume with radius R infrared SED then is:
where nmass(r) and fν (r) are the number of massive stars per unit volume and the spectral energy distribution associated with individual massive stars located at different distances from the star cluster center, respectively. Fν is the integrated over the star cluster volume SED. Figure  10 presents Fν that accounts for all massive stars located within cloud D1 central zone with radius R = 3pc. It agrees Figure 10 . The model-predicted IR spectral energy distribution. Triangle symbols display the near-IR excess revealed by Vanzi & Sauvage (2004) .
well with the near-IR excess revealed by Vanzi & Sauvage (2004) , which is displayed in Fig. 10 by the triangle symbols.
Model Uncertainties and Simplifications
In the previous sections we examined the interplay among massive star winds and the residual gas in massive starforming molecular clouds at scales comparable to the mean separation between massive stars in the assembling cluster. Several significant simplifications were adopted to reach our major aim -to reveal physical processes which may suppress or delay a global star cluster wind development and the dispersal of the parental molecular cloud at the early, presupernovae, star cluster formation stage. In particular, we adopted a static distribution of stars and gas in the parental cloud and thus considered a snapshot of a more complicated dynamical process (e.g. Lahén et al. 2019 Lahén et al. , 2020 . We also did not consider a possible mass segregation and thus a possible difference in massive and low mass star distributions. Another significant simplification is the assumption that all massive stars are identical whereas mechanical power and mass loss rates strongly depend upon the star mass that may lead to the formation of a more complicated structure with less massive star winds enclosed into the pockets of larger hot shocked winds formed around most massive stars. We were also unable to calculate how mass loading rate from PMS stars change with time within young massive clusters and therefore derived a lower mass loading rate per PMS star which is required to suppress the development of a global star cluster wind and delay the residual gas expulsion from the star cluster parental cloud D1. Finally, a spherical approximation used in the calculations is valid until shocked wind cooling radii remain smaller than the characteristic scale (core radius) of the residual gas distribution. This approximation is good for this particular cluster as in this case massive stars are located in the central zone of dense D1 cloud where the residual gas distribution is almost homogeneous and the calculated shocked gas cooling radii are much smaller than the molecular cloud core radius. However, it may be violated in systems with similar characteris-tic scales for the residual gas and massive star distributions. Further understanding of early star cluster formation stages certainly would benefit from the detailed consideration of all these effects.
SUMMARY AND CONCLUSIONS
Here the interplay among massive stars and the residual gas in young stellar clusters was investigated. It was suggested that mass loading from PMS stars may have a significant impact on the early stages of the star cluster assembling. Mass loading slows down the flow and enhances the cooling rate in the hot shocked wind zones around massive stars that may suppress or delay a global star cluster wind development and the dispersal of the parental molecular cloud at the pre-supernovae star cluster formation stage. This effect was incorporated into the model developed in our previous papers (Silich & Tenorio-Tagle 2017 and confronted with recent observations of an obscured young stellar cluster in the center of NGC 5253 D1 molecular cloud. Following radio, IR and CO observations, it was adopted that in the NGC 5253 D1 cluster recently formed stars are highly concentrated towards the cloud D1 center and the characteristic scales for the molecular gas and stellar mass distributions are different: ≈ 2.4 pc and ≈ 0.8 pc for the molecular gas and stars, respectively. In this case the central gas density and the central turbulent pressure are large and exceed ∼ 10 4 cm −3 and 10 −7 dyn cm −2 , respectively. These parameters together with the molecular cloud mass and the star formation efficiency have been used as input parameters for simulations.
The calculations without mass loading show that despite the turbulent pressure in the central zone of such molecular cloud is large, it cannot prevent neighboring hot shocked winds from merging. This is in conflict with ALMA observations which show that the CO gas in cloud D1 is relatively undisturbed. However, in the calculations with a moderate mass loading rate stellar winds do not merge at least during a few Myr. This delays the development of a global star cluster wind and the progenetor molecular cloud dispersal. The negative stellar feedback is then suppressed and the residual molecular gas remains relatively undisturbed.
These simulations show that in the case of NGC 5253 D1 cloud mass loading rates larger thanṀP M S = 8 × 10 −9 M⊙ yr −1 per each low mass PMS star are required to suppress the negative stellar feedback on the parental molecular cloud. The duration of the suppressed negative feedback stage depends on the mass loading rate, which ceases with time, and massive star mechanical luminosities, which increase with time. In the D1 cluster it may reach a few Myr. During this stage the star-forming cloud remains relatively undisturbed. Hot shocked winds cannot merge and occupy only a fraction of cloud D1 central zone. In our representative model with a constant mass loading rate of 5×10 −8 M⊙ yr −1 per each PMS low mass star, the hot component volume filling factor in the central 1 pc zone of the cloud is moderate (fX ≈ 0.3) at the earliest stages of evolution. However, it grows to unity at the age of ≈ 2.4 Myr due to increasing power of individual stellar winds.
In contrast, the ionized residual gas is concentrated in very thin, high density layers around massive stars and oc-cupies only a small fraction of D1 cloud volume. The model predicted ionized gas mass in the central zone of the cloud (∼ 1000 M⊙) is smaller than estimated by Turner & Beck (2004) (∼ 1900 M⊙) . However, the last estimate was obtained under the assumption of the ionized gas unity filling factor. A smaller filling factor would enhance the ionized gas density that, in turn, would result in a lower ionized gas mass. We thus conclude that the model predicted ionized gas mass and the immersed dust spectral energy distribution are in good agreement with the radio (Turner & Beck 2004 ) and near-IR Vanzi & Sauvage (2004) observations of cloud D1 and its embedded cluster.
The model explains how the impact of stellar winds on the residual molecular gas or the negative stellar feedback in NGC 5253 D1 cluster could be suppressed. However, it is unlikely that photo-evaporation of proto-stellar disks may last for a long time even at the required moderate level as the number of proto-stellar disks decreases with the star cluster age (Johnstone et al. 1998; Störzer & Hollenbach 1999; Richling & Yorke 2000) . In the case of NGC 5253 D1 cloud this favors a short (a few Myrs) suppressed negative feedback scenario for the embedded cluster. It is expected that after this time hot shocked winds around individual massive stars merge and form a global star cluster wind.
APPENDIX A: PRE-MAIN SEQUENCE STARS IN YOUNG STELLAR CLUSTERS
Pre-main sequence low mass stars may contribute significantly to the mass balance in young stellar clusters. Star-burst99 model does not include pre-main sequence stars contribution. Therefore here the number of low mass (M < 3 M⊙) stars in a stellar cluster with a standard Kroupa IMF is determined. This number is used then to estimate the mass balance in hot shock-heated zones around individual massive stars. The number of stars per unit mass interval in the cluster with a broken power law IMF and lower and upper mass cutoffs M low and Mup is:
where m1 is the turnoff mass. The requirement for the IMF to be continuous at m1 yields:
The total number of stars with masses smaller than M is:
The normalization coefficient B in equation ( 
In the case of a standard Kroupa IMF M low = 0.1 M⊙, M1 = 0.5 M⊙, α1 = 1.3 and α2 = 2.3 (e.g. Leitherer et al.
